Introduction: Parents' needs of support following the loss of a child to cancer and whether these needs are met are not fully known. This study aimed to describe parents' needs, opportunity, and benefit of support from healthcare professionals and significant others from shortly after, up to five years after bereavement. Material and methods: Data were collected at nine months (T5, n ¼ 20), eighteen months (T6, n ¼ 37), and five years after the child's death (T7, n ¼ 38). Parents answered questions via telephone about need, opportunity, and benefit of talking to psychologists, social workers, partners, and friends. Needs were examined in relation to parent and child characteristics, including sex, age, and parent posttraumatic stress symptoms (PTSS). Results: The proportion reporting a need of support from psychologists varied from 56% and 46% at T5 to 20% and 6% at T7 (mothers and fathers, respectively). All mothers and 90% of fathers reported a need of support from social workers at T5. At T7, the corresponding percentages were 30% and 6%. More mothers than fathers reported a need of support from friends at T7 (p ¼ .001). The proportion reporting a need of support from psychologists, social workers, and friends decreased over time (all p .050). Parents reporting a higher level of PTSS were more likely to report a need of support from social workers at T6 (p ¼ .040) and from psychologists (p ¼ .011) and social workers (p ¼ .012) at T7. Opportunities for support from healthcare professionals varied, most reported need of and opportunity for support from significant others. Almost all reported benefit from received support. Conclusion: Bereaved parents need and benefit of support from healthcare professionals and significant others. Results show a need for improved access to psychosocial services, even at five years post bereavement. Large-scale studies are needed to better understand the associations between parent and child characteristics and support needs.
Introduction
In Sweden, about one fifth of parents of children diagnosed with cancer will experience the death of their child to cancer [1] . Losing a child is one of the most terrifying and overwhelming experiences for a parent. Research has shown that cancer-bereaved parents are at risk for psychological distress, including anxiety, depression, post-traumatic stress, prolonged grief, and separation distress [2] [3] [4] [5] . In addition, the death of a child is associated with an increased use of psychotropic medication among parents [6, 7] .
Psychosocial guidelines in childhood cancer recommend standardised psychosocial and financial risk assessments and referrals across the disease trajectory into survivorship or bereavement [8, 9] . The literature in paediatric cancer settings has shown that support from psychologists and social support during the child's end-of life period can promote better long-term adjustment among parents [4, 10, 11] . Furthermore, essential components of parents' successful psychosocial adaptation after a child's death involves access to healthcare services after death [11] [12] [13] . An American multicentre, crosssectional study examining the use of bereavement mental health service shows that parents need, want, and often access such services [14] . Having a supportive partner and social network (including friends and relatives) is important for bereavement adjustment [13, 15] . It is however important to note that one's partner may cope with the grief differently, which for some couples can be problematic. Research shows that partner relationships can either be strengthened or deteriorate following a child's death [13, 15] , with a partner being as a source of support and stability or a source of distress.
We have shown that a substantial subgroup of Swedish parents of children undergoing cancer treatment reports a need to talk to psychologists, but few get the opportunity to do so [16] . We have also reported that only a subgroup of those who report such a need after the end of successful treatment receives support [17] . There is little research on parents' perceptions of support following the loss of a child to cancer as well as on the potential association between needs of support and emotional distress. In addition, most previous studies on cancer-bereaved parents have had a retrospective and/or cross-sectional design [3] . In Sweden, there is no formal model of psychosocial care following the loss of a child to cancer. Parents are usually provided the opportunity to talk to a social worker directly following the child's death but are thereafter directed to primary care for psychosocial support. Services from a psychologist are rarely provided. Traditionally in Sweden, psychologists provide psychological support whereas social workers provide services related to social and practical (e.g., financial) aspects. Still, professional responsibilities and structures of support provided vary between the Swedish childhood cancer centres. Taken together there is a need of improved evidence on parents' needs after bereavement to guide the development of bereavement support programmes [10, 18] . The present study sought to add to the body of knowledge by describing parents' need, opportunity, and benefit of support from both healthcare professionals and significant others. Support needs were studied from shortly after, up to five years after, the loss of a child to cancer. The following research questions (RQs) were posed: How many parents report a need, an opportunity if a need, and benefit if an opportunity, to talk to psychologists, social workers, partners, and friends, respectively? Is there a difference with regard to the proportion of mothers and fathers who report a need, an opportunity if a need, and benefit if an opportunity, to talk to psychologists, social workers, partners, and friends, respectively? Is there a difference between parental and child characteristics and parents' self-reported posttraumatic stress with regard to the proportion of parents who report a need, an opportunity if a need, and benefit if an opportunity, to talk to psychologists, social workers, partners, and friends, respectively? Is there a change over time with regard to the proportion of parents who report a need to talk to psychologists, social workers, partners, and friends, respectively?
Methods

Participants and procedure
This study is part of a Swedish longitudinal project investigating psychological and economic consequences of childhood cancer for parents. The project covers seven assessments from shortly after diagnosis to five years after end of treatment or child's death. The present study is based on data from bereaved parents collected at nine months (T5), eighteen months (T6), and five years (T7) after the child's death.
Parents (including step-parents) of children diagnosed with cancer were consecutively recruited shortly after the child's diagnosis during an 18-month period between 2002 and 2004, with assessments at T7 until 2013. Children were treated at four Swedish paediatric oncology units and parents were included via each unit according to the following criteria: Swedish and/or English-speaking parent of a child (0-18 years at study-start), with a primary cancer diagnosis (14 days), scheduled for chemotherapy and/or radiotherapy (this criterion was not applied to parents of children diagnosed with a CNS tumour), and with access to a telephone. Eligible parents were provided with written and oral information about the study by a nurse at the respective unit within two weeks after the child's diagnosis. The same nurse asked parents for oral informed consent to participate and permission to be contacted by telephone. At T1, 259 parents of 139 children participated. Data on parents' need of support during treatment (T1-T3) and after end of successful treatment (T4-T7) have been reported [16, 17] . Data collected among bereaved parents (T5-T7) are reported herein.
A research assistant and a PhD student collected data via telephone. They had no contact with the participants besides performing the interviews. Permission to contact the parent at the next data collection was acquired at the end of each interview. Child's medical data was collected from medical charts in order to update the research team before each interview. See previous reports from the longitudinal study for detailed information about the study sample and study procedure [5, 16] .
Ethical approval was obtained by local ethical committees and the Regional Ethical Review Board in Uppsala.
Measures
Sociodemographic variables
Information on parents' age, civil status, and work status, and children's age and gender were obtained via telephone. Information on parents' education level and age were collected at T1 only.
Support needs
Parents were asked via telephone about their need of, opportunity to, and benefit from talking with: psychologists, social workers, partners, and friends. For each source of support a first question identified parents' need to talk about the child's disease: How great need have you had to talk about your child's disease with psychologists/social workers/partners/ friends during the past month? The second question identified parents' opportunity to talk about the child's disease: How often have you had an opportunity to talk about your child's disease with psychologists/social workers/partners/friends during the past month? The third question identified benefit from talking about the child's disease: How much have you benefited from talking about your child's disease with psychologists/social workers/partners/friends during the past month? The questions were answered on 5-point-response scales ranging from none/never (1) to very great/very often (5) .
Posttraumatic stress
Posttraumatic stress symptoms (PTSS) was measured using the PTSD Checklist Civilian Version (PCL-C) [19] . The PCL-C is a self-report measure that consists of 17 items corresponding to the B (re-experiencing), C (avoidance/numbing), and D (hyper-arousal) criteria for PTSD in the DSM-IV. Items are scored on a 5-point scale, ranging from 1 (not at all) to 5 (extremely) and designed to indicate how much the respondent has been bothered by each symptom during the last month. PTSS was assessed on a continuum, using the total score. The PCL-C has shown good test-retest reliability and convergent validity in trauma-exposed populations [20] as well as among nonclinical samples [21] .
Statistical analysis
To allow comparability to previous reports of support needs among parents of children on treatment and off successful treatment [16, 17] , the 5-point-response scales were comprised to dichotomous variables: 1 ¼ no/2-5 ¼ yes. If a need was reported a score for opportunity was calculated, and if an opportunity was reported, a score for benefit was calculated. Some reported having had an opportunity for support, however expressed that they had not taken the opportunity. Their answers regarding benefit were not included in the analysis for benefit. Descriptive statistics were used to report the number reporting a need, an opportunity, and a benefit of support (from psychologists, social workers, partners, and friends) at T5-T7 (RQ 1).
Chi-square tests were used to examine differences with regard to: a) the proportion of mothers vs. fathers reporting a need, an opportunity, and benefit of support at the respective assessment (RQ 2); and b) the proportion of parents with different characteristics including child characteristics (parents: age, work, education, civil status, children: gender, age) reporting a need, an opportunity, and benefit of support at the respective assessments (RQ 3). Fisher's exact tests were used when the expected values were less than 5. Parents' level of PTSS was measured as a continuous variable and for that reason we conducted univariate logistic regression models to examine associations between level of PTSS and reported need, opportunity, and benefit of support at the respective assessment. Variables with p .05 in bivariate analysis were entered into a multivariable model.
Cochran's Q tests were conducted to investigate differences over time (T5-T7) with regard to the proportion reporting a need of support (RQ 4). The time-trend analyses were based on data from the subset of parents bereaved at T5 and who participated at all three assessments, conducted both on data from mothers and fathers as well as data for mothers and fathers respectively. McNemar tests were used for post-hoc analyses.
The significance level was set at p .05. Data was analysed using SPSS Statistics Version 22.0 (SPSS Inc., Chicago, IL, USA).
Results
Sample characteristics
Consistent with the study design, the number of eligible and participating parents changed over the study period. In total, 48 parents lost their child during the course of the study. At T5, 24 parents were eligible. Fifteen parents lost their child between T5 and T6 (eligible for T6) and an additional nine lost their child between T6 and T7 (eligible for T7). The number of parents participating at the respective assessment was 20 at T5, 37 at T6, and 38 at T7. Of those participating at T5, one father participated only at T5, while 19 participated at all assessments (T5-T7). Study sample characteristics at T5-T7 respectively are presented in Table 1 .
Need, opportunity, and benefit of support
The proportion of parents reporting a need, opportunity if a need, and benefit of support from psychologists, social workers, partners, and friends at T5-T7 is presented in Figure 1 . The numbers presented in Figure 1 are based on all participating parents at each assessment point.
At T5, 56% of mothers and 46% of fathers reported a need of support from psychologists. The corresponding percentages at T7 were 20% and 6%, respectively. At T5, all mothers and 90% of fathers reported a need of support from social workers. At T7, the corresponding percentages were 30% and 6%, respectively. All mothers and fathers reported a need of support from their partner at T5 and T6. At T7, a need of support from partner was reported by 88% of mothers and fathers. At T5, all mothers and fathers reported a need of support from friends. At T6, all mothers and 89% of fathers reported a need of support from friends. The corresponding percentages at T7 were 90% and 39%, respectively.
Among those reporting a need of support from psychologist at T5, 40% of mothers and all fathers reported an opportunity of psychologist support. At T6, the corresponding percentages were 63% and 80%, respectively, and at the fiveyear follow-up (T7) 50% of mothers and all fathers reported an opportunity. All mothers and fathers reported an opportunity for support from social workers at T5. At T6, the corresponding percentages were 79% and 67%, respectively. At T7, 33% of mothers and all fathers reported an opportunity for support from social workers. With the exception of that 7% of fathers reported no opportunity for support from partner at T7, at all assessments, all mothers and fathers reported an opportunity of support from partners and friends.
With the exception of that 10% of fathers reported no benefit from the support from social workers at T5, all parents who reported an opportunity to talk to psychologists, social workers, partners, and/or friends at T5-T7 reported having benefited from doing so.
Support needs in relation to parental and child characteristics
At T7 more mothers (n ¼ 18; 90% of mothers) than fathers (n ¼ 7; 39% of fathers) reported a need of support from friends (v 2 ¼ 10.996, p ¼ .001).
Parents reporting a higher level of PTSS were more likely to report a need of support from social workers at T6 (OR ¼ 1.065, 95% CI 1.003-1.131, p ¼ .040), from psychologist at T7 (OR ¼ 1.166, 95% CI 1.036-1.313, p ¼ .011), and from social Figure 1 . The proportion of bereaved mothers and fathers reporting a need, an opportunity, and a benefit of support from healthcare professionals and significant others at T5 (n ¼ 20), T6 (n ¼ 37) and T7 (n ¼ 38). All respondent groups reported benefit of support from significant others at T5-T7. 12 (67%) a Information on parents' education level and age were collected at T1 (one week after diagnosis). Note: Assessments took place nine months (T5), eighteen months (T6), and five years after the child's death (T7). workers at T7 (OR ¼ 1.123, 95% CI 1.026-1.229, p ¼ .012). Supplementary Table 1 shows the odds ratios and 95% confidence intervals for the association between level of PTSS and need of support.
More parents of younger children (<7 years old at T1, n ¼ 16; 76% of parents with younger children) than parents of older children (7 years old at T1 n ¼ 7; 44% of parents with older children) reported a need of support from social workers at T6 (v 2 ¼ 4.063, p ¼ .044). Among parents with a need of support from social workers at T6, more parents of a boy (n ¼ 12; 100%) reported an opportunity for support than parents of a girl (n ¼ 5; 45%) (p ¼ .005, Fisher's exact test).
The multivariable logistic regression model including parent level of PTSS and child age as predictors showed that none independently predicted need of support from social workers at T6.
Differences over time
Differences over time were calculated for the subset of parents who participated at all assessments (n ¼ 19). Table 2 presents the proportion of parents who reported a need of support from psychologists, social workers, partners, and friends at the respective assessment. Among these, a decreasing proportion reported a need of support from psychologists (Q(2) 6.0, p ¼ .050), social workers (Q(2) 19.0, p<.001), and friends (Q(2) 13.00, p ¼ .002) over time.
McNemar tests showed a decrease between T5 and T6 for need of support from social workers (p ¼ .004) and a decrease between T6 and T7 for support from friends (p ¼ .031).
Separate analyses for mothers (n ¼ 9) and fathers (n ¼ 10) showed that a decreasing proportion of fathers reported a need of support from psychologists (Q(2) 8.0, p ¼ .018), social workers (Q(2) 14.9, p ¼ .001), and friends (Q(2) 13.0, p ¼ .002) over time. McNemar tests showed a decrease between T5 and T6 for need of support from social workers (p ¼ .016) and a decrease between T6 and T7 for support from friends (p ¼ .031).
Discussion
This study extends knowledge on parental bereavement support needs shortly after, up to five years after, the loss of a child to cancer. Results show that the absolute majority of parents reports a need of support from healthcare professionals and significant others after bereavement. The proportion expressing a need of support from psychologist, social workers, and friends decreased over time. The proportion who reported having had an opportunity of support from healthcare professionals varied, whereas support from significant others was available to almost everyone over the study period. The proportion reporting a need of support did not differ between mothers and fathers, with the exception of more mothers than fathers reporting a need of support from friends five years after the child's death. Parents' level of PTSS was associated with needs of support from healthcare professionals, with parents reporting a higher level of PTSS being more likely to report a need of support from healthcare professionals at eighteen months and five years after bereavement. More parents of younger children reported a need of support from social workers five years after a child's death and more parents of boys reported an opportunity for support from social workers at eighteen months after the loss.
Previous reports from this longitudinal project indicate a long-term impact on bereaved parents not reported elsewhere: (i) the number of mothers reporting partial PTSD decreased between eighteen months and five years after death, whereas it did not for fathers [5] ; (ii) five years after death almost all mothers, whereas 63% of fathers, were able to report something positive regarding the child's disease [22] ; (iii) the number of mothers reporting sick leave decreased between eighteen months and five years after death, whereas there was an opposite trend for fathers [23] . Although the findings must be interpreted carefully due to the small sample, they point to a need to further explore fathers' distress and needs of support. Results of this study do not indicate differences in support needs between bereaved mothers and fathers, expect for that more mothers than fathers reported a need of support from friends at the five-year follow-up. This contrast results of our previous report of parental support after end of successful treatment in which a gender difference appeared [17] , showing that more mothers reported a long-term need of support from friends and psychologists. Still, descriptive outcomes of this study should be taken into consideration. While 6% of fathers reported a need of support from psychologist and social workers respectively five years after bereavement the corresponding numbers for mothers was 20% (support from psychologists) and 30% (support from social workers). Furthermore, while all fathers who reported a need to talk to psychologists nine months after bereavement reported an opportunity to do so, only two fifths of mothers who had a need reported having access to professional psychological support at that time. Also, at five years after bereavement only about one third of mothers reported the opportunity for support from social workers. These results did not denote statistically significant differences between mothers and fathers but can be important to address in future studies with larger sample sizes. Table 2 . The proportion of mothers (n ¼ 9) and fathers (n ¼ 10) who participated at all three assessments and who reported a need of support from psychologists, social workers, partners, and friends at T5-T7, respectively.
Psychologists
Social workers Partners  Friends   T5  T6  T7  T5  T6  T7  T5  T6  T7  T5  T6  T7   Mothers  56%  22%  33%  100%  78%  56%  100%  100%  88%  100%  100%  100%  Fathers  40%  40%  0%  90%  20%  0%  100%  100%  90%  100%  80%  20% Note: Assessments took place nine months (T5), eighteen months (T6), and five years after the child's death (T7).
Importantly, all parents who reported a need of support from social workers expressed that they had such opportunity nine months after bereavement. Moreover, parents reported that they had opportunities for support from friends and partners over the study period. An additional important finding of this study is that almost all parents perceived received support from healthcare professionals and significant others as beneficial. However, consistent with a previous American study on unmet needs of mental health services [14] , a substantial proportion of mothers reported unmet needs of support from healthcare professionals. This implies that there is room for improvements in regards to psychosocial care. The shown benefits of accessible bereavement care services on parents' psychosocial adaptation [11] [12] [13] should encourage further efforts to develop relevant and accessible bereavement services for parents. Furthermore, as evaluated parental grief interventions have shown no or only modest effect [10, 18] , models of assessment and delivery of psychosocial support are important targets for future studies. Previous findings from our group suggest that online psychological support can be effective in reducing depression, anxiety, and PTSS among parents of children on cancer treatment who report an increased level of PTSS [24] . Moreover, an Australian study has shown promising results in terms of feasibility and acceptability for an online group-based psychological intervention for parents of survivors of childhood cancer [25] . We have furthermore developed an internet-administered guided, CBT-based selfhelp intervention for parents whose children have ended successful treatment, which is currently tested in terms of feasibility [26, 27] . Should the intervention be demonstrated to be clinically and cost-effective (or at least cost-neutral), the same intervention development process will be used for the development of an intervention for bereaved parents. Still, further investigation is encouraged to determine if the internet is a viable option to provide psychological support interventions for cancer-bereaved parents.
The longitudinal design of this study allows us to examine how perceived needs change from close to bereavement to five years after. The proportion of parents reporting needs of support from healthcare professionals and friends decreased with time since bereavement. However, the proportion reporting a need of support from partners did not change over the study period. The decrease in the proportion of parents reporting a need of support from healthcare professionals may be related to grief adjustment [9] , and suggests that some parents can rely solely on social support from friends and partners when years have passed since time of loss. Then again, our results show that a substantial subgroup of mothers reports a need of support from healthcare professionals still five years after bereavement. Previous studies have shown that having access to professional and social support is important for the successful psychosocial adaptation following bereavement [2, 12, 13, 15] , and our results point to the need of having psychosocial resources accessible even in the longer term. Study results furthermore show that, at the later assessment points, parents reporting a higher level of PTSS were more likely to report a need of support from healthcare professionals. To alleviate long-term psychological distress and promote healthy adaptation after bereavement it is key that necessary psychosocial services are easily accessible.
We have successfully included fathers in our research. However, fathers are under-represented in the wider literature. This circumstance together with the fact that masculinity and care is under-researched [28] and recent findings [29] suggesting an impact of gender roles on fathers' experiences of parenting a child with cancer point to the importance of examining experiences of fathers. In this smaller-scale study, only one statistically significant difference was found between mothers' and fathers' perceived needs of support. Taken together, this indicates a need for large-scale studies that further examine fathers' experiences of distress and needs of support when a child is diagnosed with cancer. Further large-scale studies are moreover necessary to understand the findings regarding the relationship between perceived support from social workers and the child's sex and age, respectively. It should however be mentioned that studying cancer-related bereavement outcomes in parents is challenging. Thanks to treatment advances, the number of children dying from cancer is falling and this makes the evaluable population of bereaved parents comparatively small. Despite being a multi-site prospective study with a consecutive recruitment of participants over a relatively long period of time the study is limited by its small sample size, which has implications on the power of the tests. Indeed, the results of the multivariable model indicates that our sample size was too small for such analysis. Still, this study provides important understanding of the prevalence of support needs among bereaved parents and identify areas of improvements for bereavement support.
Conclusions
Parents who have lost a child to cancer are in need of support from healthcare professionals and/or significant others. Almost all reported that the support received had been beneficial. Although the proportion of parents who had a need of support from healthcare professionals declined over time, a substantial subgroup reported a need of such support eighteen months and even five years after bereavement. The need of support from psychologists and social workers was at these time points more likely to be reported by parents reporting a high level of PTSS. The substantial proportion of parents who reported unmet support needs from healthcare professionals shows that bereavement support services could be improved in Sweden. Standardised psychosocial of bereavement support care practises and follow-up services should build on existing evidence and correspond to existing standards of psychosocial care [9, 30] . Our results show that the access to professional support services needs to increase and be available also when several years have passed since the child's death.
